Introduction
Cancer is one of the main sources of death globally and is present in all countries regardless of their socioeconomic status.
Unfortunately, the number of cases of this disease accompanies the growth of populations. Increased control of risk factors (smoking, weight control, physical activity and changes in reproductive patterns) has reduced the incidence of some types of cancer.
However, a large part of the world population still suffers from the repercussions and treatment of this disease [1] . Although some [4, 5] .
In the semi-arid Northeastern Brazil region, the potential of several native species has long been known, which however is not properly explored. The benefits of the scientific exploration of these species have an influence not only on the treatment of diseases but also on the socioeconomic potential of the region [6] . Cnidoscolus quercifolius (C. quercifolius) Pohl or favela or faveleira is a plant that adapts very well to the climate type in semi-arid region, and provides excellent food source for livestock [7] . One of the characteristics of plants from
Euphorbiaceae family, which faveleira belongs to, is the existence of secondary metabolites, for example, alkaloids, flavonoids, tannins, terpenoids and coumarins. These compounds are notable for their biological and pharmacological activity against different diseases such as cancer and cardiovascular and gastrointestinal disorders. In this direction, the presence of alkaloids and terpenoids is common to the genus Cnidoscolus [8] . Generally, the various known species from genus Cnidoscolus have been accounted for their pharmacological activities such as antiseptic, antitumoral, to treat arthritis, liver and urinary disorders, and ulcers [9] [10] [11] .
More recently, a review demonstrated the pharmacological and chemical features of the genus Cnidoscolus, revealing new bioactive molecules in the faveleira seed oil as a bioactive product [12] . In our previous study, it was possible to investigate its antioxidant, antimicrobial and inhibitory activity of the acetylcholinesterase enzyme, as well as the cytotoxicity of the methanolic root bark extract of C. quercifolius [13] . Recently, Lira et al. [14] 
Materials and methods

Plant materials
The roots of faveleira (C. quercifolius Pohl) were collected in the city of Fortaleza (040º 18 '05,4 "W, 06º 01' 03,6" S) and then 
Chemicals
All chemicals utilized as a part of this investigation were obtained 
Preparation of extracts and fractions
The dried roots of C. quercifolius were ground and macerated The chromatographic peaks were then detected and wavelength was monitored at 280 nm, respectively. All solvents and solutions were filtered through filtration unit (Millipore, 0.45 μm pore size) and degassed before use to carried out HPLC analysis. The identification of compounds was accomplished by the correlation of retention times and UV spectra of isolated compounds with the standard.
Structural determination of isolated compounds
The CEF was subjected to spectroscopic analysis by nuclear magnetic resonance of hydrogen and carbon-13 for the determination of the chemical structure. The experiments were carried out in a Bruker Avance DRX-300 spectrometer running at 300 MHz ( 
Cytotoxic assay in human cancer cell lines and normal cells
The cytotoxicity was assayed against HL-60 (human leukemia), (0.5 mg/mL) [18] . After three hours, the MTT formazan product was dissolved in 150 μL of DMSO, and absorbance was measured at 595 nm. Doxorubicin (0.009-5 μg/mL) was used as positive control.
Control groups received the same amount of DMSO.
Statistical analysis
Data were presented as mean±SEM/SD or inhibition concentration of 50% (IC 50 ) values and their 95% confidence intervals (CI 95%)
obtained by nonlinear regression and analyzing concentrationdependent effects on differentiation and cell number. All statistical analyses were performed using GraphPad (Intuitive Software for Science, San Diego, CA, USA). All studies were carried out in duplicate and characterized by independent biological evaluations. to the faveline signals, a multiplet at 3.9 ppm corresponded to the absorptions of faveline aromatic methoxyls such as those present in neofavelanone, deoxofaveline or even methyl faveline. 13 C NMR spectrum signals confirmed the presence of these compounds as shown in Table 2 . The structure of favelines present in CEF was shown in Figure 3 . Root bark fraction at 25 μg/mL.
Results
Discussion
According to studies of Paredes et al. [13] , different plant tissues of the C. quercifolius Pohl, revealed the presence of the bioactive molecules, such as tannins, phenols, flavonoids, saponins, steroids and glycosides, besides favelines.Various studies on phytochemical composition resulted in the separation of benzocycloheptenes diterpenes from C. quercifolius (faveleira). Endo et al. [17] and Lemos et al. [16] , reported the occurrence of faveline, faveline methyl ether and deoxofaveline from the stem bark extract of Cnidoscolus phyllacanthus.
Similarly, Ohta et al. [18] carried out the phytochemical assessment of methanol extract of the dried bark extract of Cnidoscolus phyllacanthus and isolated the cytosidal compounds favelol, isofavelol and favelone [19] . Endo et al. [20] reported the presence of a novel tetracyclic cyclopropane derivative, favelanone (cyclopropane derivative), and a new tetracyclic cyclobutene derivative, neofavelanone (cyclobutene derivative), isolated from the stem bark of the faveleria.
In the by Endo et al. [17] .
By analyzing the nuclear magnetic resonance spectral data, the active sample contains a major proportion of faveline (1) and others are present in a much smaller proportion such as the faveline methyl ether (2), neofavelanone (3), and favelol (4) already reported in the plant [17, 20] .
Lira et al. [14] studied the toxicity and hypoglycemic effect of aqueous extracts of C. quercifolius Pohl leaves in diabetic mice. It is well documented fact that the presence of these compounds is related with various medicinal properties [21] , encompassing the ability to reducing inflammation, protecting the body against cancer, and producing hypoglycemic effects due to its polyphenols, especially anthocyanins and anthocyanidins [22, 23] .
A few chemotherapeutic agents are being utilized for treatment of cancer, however the issue of specific toxicity and serious side effects still persists. The principal objective of chemotherapy is to explicitly target cancer cells without causing any cytotoxic effects towards normal cells. Subsequently, the fraction separated from the faveleira was tested for assessment of in vitro cytotoxicity in non-tumoral Vero cells, no cytotoxic effect was observed up to the concentration of 2.0 mg/mL (data not shown). Compiling the cytotoxic data, it is suggested that the extract is more toxic to cancer cell lines than normal cell lines.
Among the medical properties attributed to plants and varieties encountered in tropical countries, including in Brazil, there will be countless exploration for the target for distinguishing productive activities against cancer, from which a few investigations are being made to discover novel effective substances for anti-cancer action [24] .
Plants of the Euphorbiaceae family are normally utilized in folk medicine in the treatment of inflammatory and infectious diseases.
Moreover, Kanunfre and co-workers showed the antineoplastic agents from Euphorbiaceae family [25] .
A second protocol was conducted to determine the concentrations that induced IC 50 of the chloroform fraction. The fraction was tested in the two aforementioned more promising cell lines, OVCAR-8 and HCT-116; we also included a lineage of promyelocytic leukemia HL-60, using the MTT assay [26] . In the preclinical cytotoxic drug screening program used in this work, which is based in the United States National Cancer Institute program, extracts/oils with available IC 50 values below 30 μg/mL are considered to be capable for anticancer drug improvement [27, 28] . Therefore, the chloroform fraction of C. quercifolius Pohl demonstrated a promising cytotoxic activity based on our tested results.
The results indicate that the chloroform fraction exhibited a good cytotoxic activity against the three cancer cell lines, although the best cytotoxic effect was against HL-60 cell line with an IC 50 value almost three times lower than that in the OVCAR-8 cell line.
Comparing the IC 50 values, chloroform fraction was approximately one hundred and thirty times more toxic to the cancer cell lines compared to normal cells (Vero).
Paula et al. [29] demonstrated that the hexane extract from investigation is required to verify the mechanism of action of this extract and its components, as well as its possible deleterious effects.
